TUBE TYPE PUMPING APPARATUS 



CROSS-REFERNCE TO RELATED APPLICATIONS 
[0001] This application claims priority to Japanese patent applications 
2002-289910 and 2002-289911, both filed on October 2, 2002, which are 
incorporated herein by reference. 



TECHNICAL FIELD 

[0002] The present invention relates to a tube-type pumping apparatus 
and, in particular, a pumping apparatus that transports fluid as a squeezing 
member moves along a resilient tube by applying pressure on the tube. 



RELATED ART 

[0003] A tube pump that transports liquid through a tube by moving a 
squeezing member, such as a roller, along an elastic tube with continuous 
squeezing of the elastic tube has a variety of applications in foods, cosmetics, 
pharmaceuticals and chemicals. 

[0004] Generally, this type of pumping apparatus is constructed with a cam 
member for transmitting a driving force from a driving source and a roller 
support that supports a roller for applying a force to squeeze a tube, and 
works in such a manner that the roller moves from an initial position to a 
squeezing position utilizing the cam surface. 

[0005] Nevertheless the cam member and roller supporting member 
should not rotate together when the roller position is changed utilizing the cam 
surface in a cam mechanism. To prevent the cam body and the roller 
supporting member from rotating together, friction is generated at the roller 
supporting member. 

[0006] As the edge of the roller squeezes an elastic tube, stress is applied 
to the point where the resilient tube is bent and the tube wears out to cause 
cracking or tearing thereof. 

[0007] In light of the above, the objective of the present invention is to 
provide a tube type pumping apparatus in which a cam ensures deformation 
of a squeezing member utilizing a large sized motor, suppressing temperature 
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increase, and preventing a cam member and a roller supporting member from 
rotating together. 

[0008] In addition, the present invention provides a configuration that can 
provide a durable elastic tube for a tube type pumping apparatus. 

SUMMARY OF THE INVENTION 

[0009] To overcome the problem, the present invention provides a tube 
type pumping apparatus comprising: a wall; a resilient tube, provided along 
the wall, whose internal hollow space provides a passage; a squeezing 
member arranged in such a manner that the resilient tube is sandwiched 
between the squeezing member and the wall such that the resilient tube is 
squeezed as the squeezing member moves along the wall, thereby 
transporting liquid through the resilient tube. The tube type pumping 
apparatus further comprises: a squeezing member holder for holding the 
squeezing member in such a manner that the squeezing member can change 
its position between a squeezing position near the wall and an initial position 
away from the wall; a cam member whose surface receives a driving force 
from a driving source to change positions of the squeezing member between 
the squeezing position near the wall and the initial position away from the 
wall; an engagement mechanism, which causes the squeezing member 
holder and the cam member to move in a corresponding manner after a given 
idle time elapses as the cam member begins to move; and a regulating force 
generator that provides a regulating force to the squeezing member holder at 
an interval as the squeezing member moves. 

[0010] In the present invention, the regulating force generation means 
applies the regulating force to the squeezing member holder at intervals. In 
other words, the regulating force works when the timing is right. Until the 
timing is right, there is a possibility that the squeezing member holder rotates 
with the cam member during the period in which the cam (surface) moves the 
squeezing member from the initial position to the squeezing position. 
However, the duration of such a mutual rotation between squeezing member 
holder and the cam member is limited to the period defined by the moment of 
right timing and the moment the regulating force begins working, which is 
negligibly short. In addition, the regulating force works at intervals; minimizing 
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the torque applied to the motor; eliminating the need for the use of a larger 
size (power) motor; and a significant increase in motor temperature. Further, 
the regulating force generating means generates a regulating force at 
intervals, minimizing wear of the friction generation portion that generates the 
regulating force. Reliability of the system is thus improved. 
[001 1] Also in the present invention, the squeezing member holder is, for 
example, a rotary member having a pair of supporting plates that supports a 
roller with the squeezing member, therebetween. In this configuration, the 
resilient tube and the wall are arranged around the squeezing member holder. 
[001 2] Further in the present invention, the regulating force generation 
means, for example, is constructed with a regulating projection, which projects 
from the squeezing member holder toward the outer circumference and a 
spring member, which resiliently contacts the regulating projection around the 
squeezing member holder. 

[001 3] Preferably, in the present invention, the squeezing member holder 
holds (multiple) rollers distanced from each other in a circumferential 
direction; the regulating projection is provided near the points where the 
rollers are supported; the spring member is arranged at a point away from the 
region within which the roller squeezes the resilient tube around the 
squeezing member holder. In this configuration, even though the timing for 
applying the regulating force squeezing member arrives while the squeezing 
member still moves squeezing the resilient tube, at least one roller is away 
from the region in which the resilient tube is squeezed. The load applied to 
the motor at the moment when the regulating force is generated is minimized. 
[0014] Further in this configuration, it is desirable that one of the rollers 
should generate a regulating force in the direction in which the roller is pushed 
against the resilient tube. This configuration allows the spring member to push 
the roller, which then squeezes the resilient tube and the spring member 
absorbs the rebound from the resilient tube. 

[001 5] To overcome the problems, the present invention provides a tube 
type pumping apparatus comprising: a wall; a resilient tube, provided along 
the wall, whose internal hollow space provides a passage; a squeezing 
member arranged in such a manner that the resilient tube is sandwiched 
between the squeezing member and the wall such that the resilient tube is 
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squeezed as the squeezing member moves along the wall, thereby 
transporting liquid through the resilient tube; wherein the squeezing member 
has a squeezing surface with a curvature; the resilient tube being provided 
with a tube position regulating means for keeping the resilient tube in the 
center of the squeezing surface in the width (horizontal) direction when the 
squeezing member squeezes the resilient tube. 

[001 6] In the present invention, the squeezing surface of the squeezing 
member has a curvature and a tube position regulating means for keeping the 
position of the resilient tube in the center of the squeezing surface in the width 
(horizontal) direction. As a result, the resilient tube is not squeezed at the 
edges or a raised portion of the squeezing member. The stress generated at 
edges of the resilient tube during squeezing is thus released, thereby 
enhancing the life of the resilient tube. 

[0017] Preferably, in the present invention, the tube position regulating 
means is arranged at both the front end and the back end in the forward 
direction of the squeezing member. By keeping the resilient tube at these 
positions, the resilient tube is kept at the center in the width [sic, horizontal] 
direction of the squeezing surface for sure, thereby further increasing lifetime 
of the resilient tube. 

[0018] The present invention can be applied to, for example, a tube type 
pumping apparatus comprising: a squeezing member holder for supporting 
the squeezing member in such a manner that the squeezing member can 
change its position between a squeezing position near the wall and an initial 
position away from the wall; and a cam member that transmits a driving force 
generated by a driving source to its surface whereby moving the squeezing 
member between the squeezing position and the initial position. 
[0019] Alternately, the present invention can be configured as follows: 
when the squeezing member holder has a pair of supporting plates having an 
elongated hole elongated in a radial direction, for example, to which ends of 
rotary center axis of the roller are fitted, and the resilient tube and the wall are 
arranged around the pair of supporting plates that are facing each other, 
projections pointing downward may be provided on each of the facing 
surfaces of the pair of supporting plates as a tube position regulating means. 
In the tube type pumping apparatus thus configured, the cam member has a 
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pair of end plates facing each other putting a pair of supporting plates 
therebetween. In addition, the end plates have the cam surface formed in 
such a manner that both ends of the rotary shaft slides thereon. Further, an 
engagement mechanism, provided at a point between the cam member and 
the squeezing holder causes the squeezing member holder and the cam 
member to move in a corresponding manner after a given idle time elapses as 
the cam member begins to move; such that the rollers move along the 
resilient tube and the wall after the rollers move from the initial position to the 
squeezing position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Fig. 1 (A) is a plan view illustrating the configuration of the major 
section of the tube type pumping apparatus to which the present invention is 
applied; Fig.1(B) is a cross section of the pumping apparatus. 
[0021] Fig. 2 is a diagram illustrating the pumping apparatus of Fig. 1 (A) in 
the state in which liquid transport is about to begin. 

[0022] Fig. 3 is a perspective view of the tube type pumping apparatus of 

Fig. 1 disassembled into a casing and a rotor. 

[0023] Fig. 4(A) is a perspective view of the rotor of Fig. 3 further 

disassembled into a roller holder, a pair of end plates, and a roller for 

squeezing the tube; Fig. 4(B) illustrates one of the two supporting plates that 

is arranged at the lower level, viewed from the lower level. 

[0024] Fig. 5(A) is a plan view of the roller holder, Fig. 5(B) is an A-A' cross 

section of the roller holder; and Fig. 5(C) is a bottom view of the roller holder. 

[0025] Fig. 6(A) is a side view of the roller for squeezing the tube; and Fig. 

6(B) is a plan view of the same. 

DETAILED DESCRIPTION OF THE INVENTION 

[0026] Embodiments of the present invention are described herein with 
reference to the drawings. 

[0027] Figs. 1 (A) (B) are diagrams illustrating a plan view of the major 
section of the tube type pumping apparatus of this embodiment and a cross 
section of the pumping apparatus respectively. Fig. 2 is a diagram illustrating 
the pumping apparatus at the point of initiating transport of liquid from the 
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state illustrated in Fig. 1(A). Fig. 3 is a perspective view of the tube type 
pumping apparatus in which a casing and a rotor are disassembled. Figs. 
4(A) and (B) are perspective views illustrating the roller of Fig. 3 disassembled 
into the roller supporting member, a pair of end plates, rollers for squeezing a 
tube and a perspective view of the supporting plates viewed from the lower 
end, respectively. Figs. 5(A), (B) and (C) each is a plan view; A-A is a cross 
sectional view, and the bottom view of the roller supporting member. Figs. 
6(A) and (B); each is a side view and a plan view of a roller for squeezing a 
tube respectively. In Figs. 1(A) and 2, the cam surface is marked with hatch 
lines rising up toward the right; the engagement plate portion is marked with 
hatch lines declining toward the right. 

[0028] In Figs. 1 (A), (B), Figs. 2, 3, and 4, the tube type pumping 
apparatus 1 comprises: a casing 2 having a rectangular cross section; a rotor 
3 rotatably housed in housing hole 21 having a circular cross section on top of 
casing 2; a resilient tube 6 housed in housing 21 together with rotor 3 in such 
a manner that resilient tube 6 wraps around rotor 3; a decelerating gear 
mechanism for transmitting torque from stepping motor 1 1 and the driving 
source to rotor 3. Resilient tube 6 is positioned between roller 7 held by rotor 
3 for squeezing the inner wall 20 of housing hole 21 . 
[0029] Casing 2 is made of a plastic material. Two U-shaped holes 28 ( 
two holes together provide a U-shaped cross section as illustrated in Fig. 
1(A)) for pulling out resilient tube 6 are provided at one of the four sides of 
casing 2. Metallic flat spring 29 is fixed onto the inner wall. In casing 2, a 
circular recess is provided in the center of housing hole 21 and shaft 23 
stands out in the center of the circular recess. 

[0030] Stepping motor 1 1 is arranged at the bottom of casing 2 and pinion 
12 is attached to the output shaft of stepping motor 11. Gear 13 meshes with 
pinion 12 in such a manner that gear 14 provided on the upper end of gear 13 
is positioned in housing hole 21 toward the outside of shaft 23. 
[0031] Rotor 3 is described herein. Rotor 3 is constructed with a roller 
such as squeezing member, holder 4, two rollers 7 for squeezing a tube, and 
a cam member 5. 

[0032] In light of the above members, roller holder 4 is integrally 
constructed with a circular first supporting plate 41 , a circular second 
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supporting plate 42, and a cylinder portion 43 which links first supporting plate 
41 and second supporting plate 42 at the center thereof as illustrated in Figs. 
5(A), (B), and (C). 

[0033] Each of the first supporting plate 41 and second supporting plate 42 
have two circular channels 46 which are circumferentially cut out and two 
elongated holes 45 extending in a radial direction at the point sandwiched 
between the ends of circular channel 46. Two circular channels 46 are 
provided symmetric to the center of the circle on either the first supporting 
plate 41 or the second supporting plate 42. Two elongated holes 45 are also 
provided symmetric to the center of cylindrical portion 43. First supporting 
plate 41 and second supporting plate 42 are positioned in such a manner that 
circular channel 46 on first supporting plate 41 and circular channel 46 on 
second supporting plate overlap each other and elongated hole 45 of first 
supporting plate 41 and elongated hole 45 of second supporting plate 42 
overlap each other. 

[0034] Under supporting plate 41 , which is positioned below second 
supporting plate 42, a first end plate 51 is provided and is surrounded by 
circular plate portion 49. In this embodiment, regulating projections 48 and 
semicircular bays along the outer circumference of circular plate portion 49 
are provided at the same angular position as elongated hole 45; near the 
points where two rollers 7 are supported. 

[0035] In roller holder 4 thus configured, both ends of rotary center axis 75 
of roller 7 for squeezing a tube are inserted into elongated holes 45 of first 
supporting plate 41 and second supporting plate 42, thereby supporting the 
two rollers 7 at positions symmetric to the center of cylindrical portion 43. In 
this state, rollers 7 can rotate around rotary center axis 75 and are also 
movable in the radial direction within the region in which elongated hole 45 is 
provided. 

[0036] Here, roller 7 has a curvature on roller surface 70 (squeezing 
surface) as illustrated in the exploded views in Figs. 6(A) and (B). This 
embodiment shows an example where both ends of roller 7 are provided with 
a raised portion 71 that gradually becomes thicker in the width direction 
wherein the center portion 74 is eroded. 
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[0037] In other words, to increase the life of a resilient tube, unlike those 
simple cylindrical rollers of conventional technology, rollers are provided with 
a squeezing surface with curvatures illustrated in Figs. 6(A) and (B) to 
mitigate stress centered around both ends of a resilient tube during 
squeezing. 

[0038] As further illustrated in Figs. 5(A), (B), and (C), rib-like tube position 
regulating projections 40 are provided at the front end and rear end of roller 7 
in such a manner that they limit positions of resilient tube 6 within the region 
defined by the circumferences of first supporting plate 41 and second 
supporting plate 42 and by the center of roller surface 70 in the width 
direction. 

[0039] Again in Figs. 1(A) and (B), 2, 3, and 4, cam member 5 comprises: 
a circular first end plate 51 provided at the lower end thereof, and circular 
second end plate 52 provided at the upper end thereof: first end plate 51 is 
arranged under roller holder 4; second end plate 52 is arranged above roller 
holder 4; connecting cylinder 55 projecting downward from the center of 
second end plate 52 is inserted into hole 56 provided at the center of first end 
plate 51 through cylindrical portion 43 of roller holder 4 such that first end 
plate 51 and second end plate 52 are linked while sandwiching roller holder 4 
therebetween. 

[0040] As illustrated in Fig. 3, second end plate 52 has two engagement 
plates 57 projecting downward; first end plate 51 has hole 58 for fitting 
engagement plate 57 thereto. As illustrated in Fig. 4, first end plate 51 and 
second end plate 52 are connected putting roller holder 4 therebetween by 
letting engagement plate 57 into circular channel 46 that is provided on both 
first supporting plate 41 and second supporting plate 42, followed by fitting the 
lower end of engagement plate 57 to hole 58 provided on first end plate 51 . 
[0041] In this state, both ends sticking out through first supporting plate 41 
and second supporting plate 42 correspond to the portion where cam surface 
50 is provided on the inner surface (upper surface) of first end plate 51 and 
the inner surface (lower surface) of second end plate 52. 
[0042] Cam surfaces 50 are provided in the same shape such that each of 
the cam surfaces 50 overlaps each other as a portion having a differential 
height along the outer circumference on each of the inner surfaces of first end 
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plate 51 and second end plate 52. Now, both cam surfaces 50 are made up 
with an initial cam surface 501 provided at the center in a radial direction; two 
squeezing cam surfaces 503 at both ends of initial cam surface 501 toward 
the outside in a radial direction, and two intermediate cam surfaces 502 
having tapered surfaces that link initial cam surface 501 and the two 
squeezing cam surfaces 503. 

[0043] In the tube type pumping apparatus having this configuration, when 
resilient tube 6 is wrapped around outer circumference of rotor 3, resilient 
tube 6 is provided with roller 7 that is inside rotor 3 in such a manner that rotor 
3 and resilient tube 6 are housed in housing hole 21 of casing 2. At this 
stage, shaft 23 is inserted into linking cylinder 55 and gear 15 is provided 
under first end plate 51 and is meshed with gear 14 that transmit torque 
output from stepping motor 1 1 . 

[0044] In this state, both ends of rotary center axis 75 of roller 7 are at a 
point corresponding to the point where initial cam surface 50 is, as illustrated 
in Fig. 1(A); roller 7 is at a point toward the center in a radial direction, not in 
the position to squeeze resilient tube 6. Regulating projection 48 of roller 
holder 4 touches flat spring 29; thereby applying a regulating force to roller 
holder 4. 

[0045] Stepping motor 1 1 is actuated at this stage. The torque is 
transmitted to cam member 5 via gears 12, 13, 14, and 15, when cam 
member 5 rotates counterclockwise, for example, thereby moving cam 
surface 50 relative to both ends of rotary center axis 75 of roller 7. As a 
result, both ends of rotary center axis 75 of roller 7 slide across intermediate 
cam surface 502 to run on squeezing cam surface 503. In this state, roller 7 
is pushed outside, thereby squeezing resilient tube 6. This operation works 
the same even when cam member 5 rotates clockwise. 
[0046] Here, when both ends of rotary center axis 75 of roller 7 slide 
across intermediate cam surface 502, torque is applied to roller holder 4, 
however, regulating projection 48 of roller holder 4 touches flat spring 29 and 
breaks roller holder 4. As a result, roller holder 5 does not rotate together with 
cam member 5 until both ends of rotary center shaft 75 run onto squeezing 
cam surface 503. Both ends of rotary center axis 75 thus run on squeezing 
cam surface 503. 
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[0047] In this state, engagement plate 57 moves within circular channel 46; 
roller holder 4 does not rotate and cam member 5 rotates. In this idle range of 
engagement of plate 57, regulating projection 48 of roller holder 4 touches flat 
spring 29 thereby applying brakes on roller holder 4. Roller holder 4, 
therefore, does not rotate with cam member 5. 

[0048] As cam member 5 further rotates and rotary center axis 75 of roller 
7 bumps against the wall of squeezing cam surface 503, torque is transmitted 
from cam member 5 to roller holder 4, thereby moving roller 7 which squeezes 
resilient tube 6. As a result, roller 7 causes a liquid inside resilient tube 6 to 
be transported therethrough. 

[0049] In this embodiment, an engagement mechanism is provided to 
move roller holder 4 and cam member 5 in a related manner after a given idle 
period elapses as cam member 5 begins to move. 
[0050] Then, cam member 5 transmits a force to rotate roller holder 4, 
when regulating projection 48 passes through flat spring 29 by pushing flat 
spring 29 away. There is no brake on roller holder 4 until regulating projection 
48 touches flat spring 29 again. 

[0051] In this embodiment of the present invention, regulating projection 48 
and flat spring 29 apply the regulating force to roller holder 4 at intervals. In 
other words, the regulating force works when the timing is right. Until the right 
timing, there is a possibility that roller holder 4 rotates with the cam member 5 
during the period in which the cam surface 50 moves roller 7 from the initial 
position (inward in a radial direction) to the squeezing position (outward in a 
radial direction). However, duration of such a mutual rotation between 
squeezing member holder and the cam member is limited to the period 
defined by the duration before the arrival of right timing and the moment the 
regulating force begins working, which is negligibly short. In addition, the 
regulating force works at intervals, minimizing the torque applied to stepping 
motor 1 1 , eliminating the need for the use of a larger size (power) motor and a 
significant increase in motor temperature. 

[0052] Regulating projection 48 and flat spring 29 break roller holder 4 at 
intervals, therefore the timing regulating force generation means generates a 
regulating force at intervals. Wearing of regulating projection 48 and flat 29 is 
thus minimized, thereby improving reliability of the apparatus. 
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[0053] In this embodiment, roller holder 4 supports (multiple) rollers 7 
distanced from each other in the circumferential direction; regulating 
projection 48 is provided near the points the rollers are supported; flat spring 
29 is arranged at a point away from the region within which roller 7 squeezes 
resilient tube 6 around roller holder 4. In this configuration, even though the 
timing for applying the regulating force comes while roller 7 still moves 
squeezing resilient tube 6, at least one roller 7 is away from the point of 
squeezing resilient tube 6. The load applied to the motor at the moment when 
the regulating force is generated is minimized. 

[0054] In addition, flat spring 29 is arranged at a point away from the 
region within which roller 7 squeezes resilient tube 6: regulating projection 48 
and flat spring 29 generate a regulating force when one of the two rollers 7 
squeezes resilient tube 6. 

[0055] As a result, no excessive regulating force is generated when roller 
holder 4 rotates, thereby minimizing the load applied to stepping motor 11. 
Burning of stepping motor 11 is thus prevented. 

[0056] Further, regulating projection 48 and flat spring 29 generate a 
regulating force in the direction in which roller 7 pushes resilient tube 6. Flat 
spring 29 applies a force to roller 7 that squeezes resilient tube 6, thereby 
increasing interaction with the liquid in resilient tube 6 during squeezing. Flat 
spring 6 also absorbs rebound from resilient tube 6. 

[0057] Regulating projections 48 are provided near the point where rollers 
7 are arranged. The regulating force that regulating projection 48 and flat 
spring 29 generate works in the direction such that one of the rollers 7 further 
squeezes resilient tube 6, thereby enhancing interaction with the liquid in 
resilient tube 6 during squeezing. 

[0058] In the prior art, the resilient tube accomplishes its task as long as 
the tube stays in the center of the roller surface. However, when the tube is 
displaced from the center in the width direction, the resilient tube obtains an 
extremely large pressure from the raised portion of the roller or the tube may 
be pinched between the roller edge and the casing. The resilient tube may 
thus be torn out. 

[0059] However, as illustrated in Figs. 6 (A) and (B), the present invention 
overcomes the above problem by providing raised portions 71 having a 
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curvature to both ends of roller surface 70 (squeezing surface) of roller 7 in 
the width direction. Tube position regulating projections 40 that keep the 
position of the resilient tube in the center of the squeezing surface is provided 
both in front of and back of rollers 7 in the width (horizontal) direction. As a 
result, resilient tube 6 is always positioned in the center 74 in the width 
direction of roller surface 70, as a result, resilient tube 6 is not squeezed at 
the edges of rollers 7 or a raised portion 71 of rollers 7. Moreover, tube 
position regulating projection 40 is arranged both in the front of and the back 
of roller 7 and resilient tube 6 is located at the center 74 in the width direction 
of roller surface 70 regardless of the direction in which rollers 7 move. Such 
damages as wearing out or tearing of resilient tube 6 are unlikely to occur, 
thereby increasing the life of resilient tube 6. 

[0060] In the above embodiment, rollers are used as squeezing members. 
However, other squeezing members may be adopted. The squeezing 
members are supported on a rotor, thereby moving by rotation in the above 
embodiment. However, the present invention can be applied to squeezing 
members that move in a linear fashion or any other type of motion. 
[0061] As described, in the present invention, the regulating force 
generation means applies the regulating force to the squeezing member 
holder at intervals. In other words, the regulating force works when the timing 
is right. Until the timing arrives, there is a possibility that the squeezing 
member holder rotates with the cam member during the period in which the 
cam (surface) moves the squeezing member from the initial position to the 
squeezing position. However, the duration of mutual rotation between the 
squeezing member holder and the cam member is limited to the period 
defined by the moment the right timing is up and the moment the regulating 
force begins working, which is negligibly short. In addition, the regulating 
force works at intervals, minimizing the torque applied to the motor. In this 
configuration, even though the timing for applying the regulating force 
squeezing member comes while the squeezing member still moves, 
squeezing the resilient tube, at least one roller is away from the point of 
squeezing the resilient tube. The load applied to the motor at the moment 
when the regulating force is generated is minimized. The need for the use of 
a large sized motor (power) is eliminated and a significant increase in motor 
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temperature is avoided. Further, the regulating force generating means 
generates a regulating force at intervals, minimizing friction wear of the 
generation portion that generates regulating force. Reliability of the system is 
thus improved. 

[0062] As described above, in the present invention, the squeezing surface 
of the squeezing member has a curvature and a tube position regulating 
means for keeping the position of the resilient tube in the center of the 
squeezing surface in the width (horizontal) direction. As a result, the resilient 
tube is not squeezed at the edges or a raised portion of the squeezing 
member. The stress generated at the edges of the resilient tube during 
squeezing is thus released, thereby enhancing the life of the resilient tube. 
[0063] The foregoing specific embodiments represent just some of the 
ways of practicing the present invention. Many other embodiments are 
possible within the spirit of the invention. Accordingly, the scope of the 
invention is not limited to the foregoing specification, but instead is given by 
the appended claims along with their full range of equivalents. 
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